Collagens support embryo attachment and outgrowth in vitro: effects of the Arg-Gly-Asp sequence.
Collagen types I through VI support attachment and outgrowth of mouse blastocysts in vitro. We found that embryos acquire the ability to attach to collagens type II and VI relatively early in their developmental program. The time at which half of the embryos displayed outgrowth formation and the morphology of outgrowths formed on these two collagen types are similar to those observed for laminin, fibronectin, and hyaluronate. Embryos acquire the ability to outgrow on the other collagen types at a later time in culture. Both "native" and denatured collagens support embryo attachment and outgrowth, indicating that this activity is intrinsic to the primary collagens' structure. A synthetic peptide containing the sequence Arg-Gly-Asp inhibits embryo outgrowth on collagen type II and denatured collagen type IV, whereas a peptide containing the related sequence, Arg-Gly-Glu, has relatively little effect on embryo outgrowth. In contrast, embryo attachment to collagen types I, V, and VI was not inhibited specifically by the Arg-Gly-Asp peptide sequence. Consequently, it appears that embryos use multiple adhesion systems to attach to collagens. Among these are adhesion systems that have a peptide recognition specificity similar to that of fibronectin receptors. These studies indicate that embryo interactions with collagens may be one aspect of the tissue invasion processes that take place during implantation.